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$\mathrm{K}\mathrm{D}arrow_{\mathrm{p}}’.\omega_{d}\mathrm{K}^{\backslash }\mathrm{D}\mathrm{P}_{\backslash }\backslash ...$ .
$\text{ }1$ : A biochemical cycle of a single KIFIA motor. They are devided into two nechanical states
$\mathrm{a}\epsilon$ shown by the broken line8.
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$20arrow 02$ with $\omega_{b}dt$






Re as\S A\supset Attach. Detach.
\searrow r.}l ;
X 2: Transition rules of the model. There are three states $0,1$ and 2, and the transitions among
them at a time step are given by these rules.
$\omega_{a}$ 2
\mbox{\boldmath $\omega$} \alpha \mbox{\boldmath $\delta$}
$\omega_{d}$ \mbox{\boldmath $\gamma$}1 $\beta_{1}$







$\frac{d\mathrm{r}_{j}}{dt}$ $=$ $\omega_{a}(1-r_{1}-h_{1})-\omega_{h:}r-\omega_{d}r_{i}+\omega_{\epsilon}h_{j}+\omega_{f}h_{i-1}.(1-r_{i}-h_{i})$ , (6)





A $\mathrm{D}\mathrm{P}$ $\omega_{\delta}+\omega_{f}\simeq 0.2$ ms$-1$ , $\omega_{\delta}\simeq 0.145\mathrm{m}\mathrm{s}^{-1}$ and
$\omega_{f}\simeq 0.055\mathrm{m}\mathrm{s}^{-1}$ $\omega_{d}\simeq 0.0001$ ms$-1$
$C$ $\omega$ $=10^{7}C/\mathrm{M}\cdot \mathrm{s}$
$C$ 10 1000 $\mathrm{n}\mathrm{M}$ $\omega_{a}$
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0.0001 $\mathrm{m}\mathrm{s}^{-1}\leq\omega_{a}\leq 0.01\mathrm{m}\mathrm{s}^{-1}$ $=$
A $\mathrm{T}\mathrm{P}$ $T$ $\omega_{h}^{-1}\simeq(4+0.9/T)\mathrm{m}\mathrm{s}$ $\omega_{h}$
$0\leq\omega_{h}\leq 0.25\mathrm{m}\mathrm{s}^{-1}$ $\omega_{b}^{-1}$ $\omega_{b}\simeq 1.125\mathrm{m}\mathrm{s}^{-1}$
\mbox{\boldmath $\omega$}a’\mbox{\boldmath $\omega$}h
2 ( 3)
$\text{ }3:\mathrm{D}\mathrm{i}\mathrm{a}_{\mathrm{i}^{\mathrm{a}\mathrm{m}}}$ of the model in the $\omega_{h}-\omega_{a}$ plane, with the corresponding value8 for ATP and
KIFIA concentratioo given in bra&et8. The boundary rates are $\alpha=\omega_{a},\beta_{1,2}=\omega_{d},\gamma_{1,2}=\delta=0$.






3$\mathbb{E}^{\backslash }4$ : Formation of comet-like accumulation of kinesin at the end of $\mathrm{M}\mathrm{T}$ . Fluorescently labeled
KIFIA (red) was introduced to MT (green) at 10 $\mathrm{p}\mathrm{M}(\mathrm{t}o\mathrm{p}),$ $100\mathrm{p}\mathrm{M}$ (middle) and 1000 $\mathrm{p}\mathrm{M}$





$\frac{1}{\omega_{f}}r_{\tau}$ $=$ $(r+h-1)h_{x}-Lh(r+h)+c_{1}-c_{2}r+(c_{4}-c_{1})h$ , (9)
$\frac{1}{\omega_{f}}h_{\tau}$ $=$ $hr_{x}+hh_{x}+Lh(r+h)+c_{3}r-c_{4}h$ (10)
$c_{1}=\omega_{\text{ }}L/\omega_{f},$ $c_{2}=( \omega_{a}+\omega_{d}+\omega_{h})L/\omega\int,$ $c3=\omega hL/\omega_{J},$ $c_{4}=(\omega_{s}+\omega_{f})L/\omega_{J}$
$\mathrm{r}_{x}$ $=$ $C_{4}-c_{3} \frac{r}{h}-L(\mathrm{r}+h)-h_{x}$, (11)
$h_{x}$ $=$ $\frac{-Lh(\mathrm{r}+h)+c_{1}-c_{2}r+(c_{4}-c_{1})h}{1-r-h}$. (12)
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$\alpha(1-r_{1}-h_{1})$ $=$ $\omega_{f}h_{1}(1-r_{2}-h_{2})$ (13)
$\omega_{f}h_{L-1}(1-r\iota-h_{L})$ $=$ $\beta(r_{L}+h_{L})$ (14)
$\mathrm{r}2=r_{1}$




$r(1)$ $=$ $\frac{\omega_{s}+\beta}{\omega_{h}+\omega_{t}}(1-\frac{\beta}{\omega_{f}}\frac{\omega_{h}+\omega_{l}}{\omega_{h}-\beta})$, (17)
$h(1)$ $=$ $\frac{\omega_{h}-\beta}{\omega_{h}+\omega_{s}}-\frac{\beta}{\omega_{f}}$ . (18)
(11) (12) (15) (16) ,
(17) (18) –
\Re #ffiffl\emptyset gffi3|+1f\Re ‘1g\hslash s--a?-
$J_{l}=\omega_{[}h_{l}(1-r\iota-h_{l})_{\text{ }}$ $J_{f}=\omega_{f^{h_{f}(1-r_{f}-h_{\Gamma})}}$ $J_{l}=$
5 $\omega$ $=0.00\mathrm{m}5_{\text{ }}\omega_{h}=0.2$
–
$r$ $h$
$\text{ }$ \’o: The flow calculated ffom the left and right coinsides at $x=0.318(1\mathrm{e}\mathrm{R})$ . The corraeponding
deoity Profile for r(middle) and $h(\mathrm{r}\mathrm{i}\mathrm{g}\mathrm{h}\mathrm{t})$ .
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